Supplemental Figure legends

Supplemental experimental procedures
Mouse strains
The following mouse strains that have been described previously were used: Prox1-CreER T2 (Bazigou et al., 2011) , R26-mTmG (Muzumdar et al., 2007) (Ravni et al., 2009 ) and Celsr3 flox (Tissir et al., 2005 Figure 1 was done using a Prox1-CreER T2 founder line that gave mosaic labelling of lymphatic endothelia. In all other experiments a founder line that was described in (Bazigou et al., 2011) was used.
Immunofluorescence
For whole-mount immunofluorescence, tissues were fixed for one hour in 4% PFA. Before staining, the samples were permeabilized in PBST (PBS, 0.3% TritonX-100) and blocked in PBST plus 3% milk. Primary antibodies were used at the following dilutions: guinea pig anti- anti-VE-cadherin (Santa Cruz, 1/100) rabbit anti-human Prox1 (Abcam, 1/100, or generated against human Prox1 C-terminus (567-737aa), Prox1-GST construct provided by Dr. T.
Petrova, University of Lausanne), goat anti-mouse Foxc2 and Integrin-α9 (both from R&D Systems, 1/100), rabbit anti-mouse Laminin-α5 ((Ringelmann et al., 1999) , provided by Dr. 
Quantitative analysis
For quantification of the number of valves, mesenteries from control (n=7), Celsr1 -/-(n=10)
and Celsr1 For the analysis of junctional maturation in cultured primary LECs, membrane protrusions and linear junctions were measured at their broadest point using ImageJ software. Junctions broader than 3.10 µm were classified as overlapping contacts, those thinner than 3.10 µm as linear junctions.
Time-lapse imaging
Transfected LECs were seeded on glass bottom culture dishes (MatTek Corporation) that were pre-coated with Fibronectin. To visualise Celsr1-GFP at cell junctions (Movie S2) and membrane-bound-YFP (Movie S3), confocal time-lapse images were acquired every 1 min using Plan-Apochromat 63x/1.46 NA Oil Korr and z-stack images at 0.349 µm intervals were merged. For the visualization of dynamic behaviour of cells 4h after plating (Movie S4), confocal images were obtained every 10 min for overnight using C-Apochromat 40x/1.1 NA W Korr and seven z-stack images at 1 µm intervals were merged.
Assays for VE-cadherin internalization and cell-cell junction formation
24 hours after transfection, LEC were incubated at 37°C in the presence of 300 µM chloroquine (Sigma) for 4.5 hours to allow visualization of endogenous VE-cadherin internalization, followed by fixing and immunofluorescence as described. For the analysis of junctional organization of LECs at different states of confluence, 5000 cells/cm 2 were plated and cultured for 7 days. Cells were fixed in 4% PFA at every 24h and processed for immunofluorescence as described. De novo junction formation was assessed by plating transfected LECs in ECGMV2 medium containing 0.5% of supplement and 3mM EGTA, in
